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摘  要 
 i
摘  要 
本文测定了 2007 年 10 月~11 月北部湾海域水样各种形态硅和表层沉积物中生物硅
的含量，研究了水体和沉积物中各种形态硅的分布变化特征及其与环境因子的相关性，
探讨了硅的来源、迁移与转化规律。本研究的主要结果如下： 




μmol/L～6.36 μmol/L，0.47 μmol/L～16.62 μmol/L 和 0.95 μmol/L～20.09 μmol/L；平均
值含量分别为（1.42±1.24）μmol/L，（7.43±4.19）μmol/L 和（8.85±4.66）μmol/L。 
（2）水体中 DIN:DIP=29.78，SiO3-Si:DIP﹥22, DIP<0.1 μmol/L，硅藻生长繁殖的
限制性营养盐为 DIP。LSi 是 SiO3-Si“源”，而 BSi 是 PBSi 的“汇”。 
（3）SiO3-Si， LSi 和 PSi 主要受陆源输入的影响，尤其是琼州海峡过道水的影响；
PBSi 主要受陆源输入及生物地球化学过程的影响；BSi 与盐度（S）显著负相关，BSi
主要受“陆源”输入的影响。SiO3-Si，PBSi、LSi 和 PSi 在真光层以上（水深﹤10 m）
水体垂直分布均匀，在真光层以下水体（水深﹥10 m）其含量随深度的增加先降低再升
高。 
（4）SiO3-Si 与水体的 pH，溶解氧（DO）和碱度（Alk）显著相关；PBSi 与水体
的悬浮颗粒物（SPM），pH 和温度（T）显著相关； LSi 与叶绿素 a（Chl.a），T 和 Alk


















Based on the environmental investigation during October～November, 2007 in Tonkin 
Gulf, the speciation of silicon in the waters and biogenic silicon of the surface sediment were 
determinated. By analyzing the distribution of different speciation of phosphorus and 
relationship between environmental factors and different speciation of silicon in the waters 
and in the surface sediment, the source of phosphorus, and its source, transportation and 
transformation were explored. The study results can be summarized as follows: 
(1)The concentrations range of reactive silicate(SiO3-Si) was (2.48～13.87) μmol/L，and 
the average concentrations of SiO3-Si was(6.74±3.24) μmol/L in the sea water of Tonkin 
Gulf. The concentrations range of biogenous silica(BSi) was (0.11～1.16)%, and the mean 
concentration of BSi was (0.58±0.26)%in the surface sediment of Tonkin Gulf. 
The concentrations range of particulate biogenous silica (PBSi), lithogenic silicon (LSi) 
and particulate silicon (PSi) in suspended particle matter of Tonkin Gulf were 0.02 μmol/L～
6.36 μmol/L，0.47 μmol/L～16.62 μmol/L and 0.95 μmol/L～20.09 μmol/L, that average 
concentrations of PBSi, LSi and PSi were (1.42±1.24) μmol/L，(7.43±4.19) μmol/L 
and(8.85±4.66) μmol/L。 
(2)The mean ratio value of DIN to DIP was 29.78, and mean ratio value SiO3-Si to DIP 
was more than 22, moreover, the average concentrations DIP was less than 0.1 μmol/L, 
therefore , The restrictive nutrient of diatoms Growth and reproduction was DIP in autumn of 
Tonkin Gulf. LSi was the source of SiO3-Si, but BSi of surface was the sink of PBSi in 
suspended particle matter. 
(3)The contents of SiO3-Si,LSi and PSi were affected by the terrestrial inputs, especially 
Qiongzhou Strait aisle water. PBSi was affected by the input of external waters and 
biogeochemical process. BSi of surface sediment was significant negative correlated with 
salinity(S) of bottom waters, and BSi was influenced by the terrestrial inputs. The contents of 
SiO3-Si，PBSi、LSi and PSi had small vertical gradient in the euphotic zone(Water depth <10 
m), and the vertical distribution was uniform; But the vertical distribution of PBSi,SiO3-Si、
LSi and PSi decreased with depth first and then increased below euphotic zone waters (Water 
depth﹥10 m). 
(4)SiO3-Si was significant correlated with pH, dissolved oxygen (DO) and alkalinity (Alk) 
of the water. PBSi was significant correlated with SPM, pH and temperature (T). LSi was 















with moisture content (φ), organic carbon (OC) and sulfide.  
(5)The transportation and transformation of different speciations of silica in waters and 
sediment of Tonkin Gulf can be described as: SiO3-Si←LSi←PBSi→BSi. According to the 
correlation Of the different speciations of silica, if use symbol(→)as transformation process. 
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于水体中硅的存在形态划分如图 1.1 所示。 
溶解硅酸盐（Dissolved Silica）主要是指活性硅酸盐。通常把可通过 0.1 μm～0.5 μm
微孔滤膜，并可用硅钼黄法或硅钼蓝法测定的低聚合度溶解硅酸盐等称为“活性硅酸
盐”，这部分硅酸盐易于被硅藻吸收（冯士筰等，1999）。 







































































1998）。但近年来人为影响引起 Si 输入量的减少（Conley 等，1993；Humborg 等，1997）
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